Diffuse iris melanoma was confirmed by light-microscopic examination in 10 formalin-fixed, paraffin-embedded globes from 10 cats. To determine if feline leukemia virus or a replication defective feline leukemia virus, feline sarcoma virus, was present in these anterior uveal melanomas, immunohistochemistry and polymerase chain reaction for feline leukemia virus were utilized. Immunohistochemical staining for feline leukemia virus glycoprotein 70 was performed on all 10 tumors using an avidin-biotin complex technique. The DNA was extracted from each specimen and a 166-base pair region of the feline leukemia virus long terminal repeat was targeted by polymerase chain reaction. Immunohistochemical staining for feline leukemia virus glycoprotein 70 and polymerase chain reaction amplification of a feline leukemia virus long terminal repeat region were negative in all cases. Feline leukemia virus/feline sarcoma virus was not detected in any neoplasms and therefore was unlikely to play a role in the tumorigenesis of these feline diffuse iris melanomas.
There are several reports in the literature of malignant diffuse iris melanomas (DIMs) in cats. 1, 5, 7, 13, 16, 17, 19 Diffuse iris melanoma is the most common primary intraocular neoplasm in cats. 5, 7 While the factors involved in the induction of feline DIM have yet to be elucidated, there may be a role for the feline leukemia virus (FeLV). Uveal melanomas have been induced in cats through intracameral injections of feline sarcoma virus (FeSV). 2, 18 Naturally occurring FeLV is associated with numerous neoplastic diseases of the domestic cat population, most commonly lymphosarcoma. 20 In addition, cats that are serologically positive for FeLV are at a greater risk of developing ocular disease than noninfected cats. 3 Immunohistochemistry (IHC) and polymerase chain reaction (PCR) have been used to detect FeLV antigen and genome in feline tissues. 4, 6, 11, 12 In particular, IHC for FeLV glycoprotein 70 (gp 70) and PCR for a portion of the FeLV/ FeSV long terminal repeat (LTR) have been performed in formalin-fixed, paraffin-embedded feline ocular sarcomas, 4 feline corneas, 11 12 and multicentric and vaccine-associated fibrosarcomas. 6 Nested PCR for detection of FeLV/FeSV and feline immunodeficiency virus (FIV) has been performed in a group of diffuse anterior uveal melanomas/DIMs in cats. 19 The purpose of the present study was to determine if FeLV/FeSV was present in 10 feline DIMs using IHC and PCR for FeLV antigen and DNA detection, respectively.
Ten formalin-fixed feline globes were diagnosed with DIM following paraffin embedding, sectioning, and routine staining with hematoxylin and eosin. These neoplasms were from 1 Domestic Longhair, 1 Siamese-cross, and 8 Domestic Shorthair cats. The cats ranged from 6 to 19 years of age (mean 11 years) and were evenly divided between neutered males and spayed females. Six cats had histories of progressive iridal darkening. Three cats were referred for ophthalmic examinations as mydriasis had been noted in the affected eye by either the owner (n ϭ 2) or the referring veterinarian (n ϭ 1). One cat was both FeLV antigen and FIV antibody positive serologically. Another cat's serum was negative for both FeLV antigen and FIV antibody. The serologic viral status of the remaining 8 cats was unknown. Necropsies were performed on 2 cats and metastatic disease was not detected.
Immunohistochemical staining for FeLV gp 70 was performed using a previously described automated avidin-biotin complex (ABC) technique. 6, 9, 12 Briefly, duplicate serial 4m sections were cut from blocks, and nonspecific protein binding was blocked by flooding sections with 4% normal rabbit serum in phosphate-buffered saline solution (pH 7.4). Sections were reacted with goat anti-FeLV gp 70 serum a followed by biotinylated rabbit antigoat serum and an ABC peroxidase detection system. b The positive control was lymphosarcoma tissue from an FeLV-positive cat with FeLV antigen previously demonstrated within the tumor. Serial sections of each neoplasm were stained with the same dilutions of an irrelevant antibody (normal goat serum) and served as negative controls.
Polymerase chain reaction for FeLV was performed as previously described. 6, 12 Briefly, 10-m sections were cut from the paraffin blocks to yield a minimum of 1 cm 2 of tissue. The DNA was prepared from tumor tissue using a commercially available kit c according to the manufacturer's instructions. The dried samples were resuspended in 50 l of autoclaved ultrapure water. A 2-10-l sample volume was used as the template for PCR.
Primers targeting a 166-base pair (bp) sequence of the FeLV LTR region were synthesized. d Previous studies indicate that this region is highly conserved among FeLV vari- ants, including FeSV, and is not present in other feline exogenous retroviruses or endogenous sequences. 12 The DNA samples were mixed with a standard reaction buffer containing primers and Taq polymerase, e and the PCR was performed in a DNA thermal cycler as previously described. 12 A 10-L aliquot of each PCR product was mixed with stop buffer and electrophoresed through a 2% agarose minigel. Gels were stained with ethidium bromide and photographed under ultraviolet transillumination using a documentation and analysis system. f Template DNA for positive controls was from formalinfixed, paraffin-embedded feline lymphosarcoma tissues that consistently yielded intensely staining 166-bp PCR products with FeLV primers. Template DNA for negative controls was derived from formalin-fixed lymph node samples from cats without clinical, hematologic, or pathologic evidence of FeLV infection. Samples without any DNA were included in each PCR as reagent negative controls. 6, 12 The morphological features of the 10 neoplasms were diffuse infiltration of the iris and trabecular meshwork (n ϭ 10) and anterior ciliary body (n ϭ 4) with lightly pigmented neoplastic melanocytes (Fig. 1 ). There was invasion of the scleral venous plexus by neoplastic melanocytes in 1 tumor. The majority of the neoplasms (n ϭ 6) contained round and spindle-shaped neoplastic melanocytes with round to oval nuclei and prominent nucleoli. The neoplastic melanocytes in 3 neoplasms were plump spindle cells; 1 tumor was composed of round neoplastic melanocytes. Most neoplasms contained less than 1-2 mitotic figures per 40ϫ high power field. Feline leukemia virus gp 70 was not detected by IHC in any of the 10 neoplasms ( Fig. 2a, 2b) , nor was FeLV DNA identified by PCR amplification of these tissues (Fig.  3) .
The histories and histologic findings in the 10 cats in this study were consistent with previous documentations of feline DIM. 1, 5, 7, 13, 16, 17, 19 Although morphologic and clinical features predictive of the biologic behavior of these neoplasms have been described, 5, 13 the mechanisms of tumorigenesis of feline DIM are unknown. Feline uveal melanoma 2,18 and subcutaneous and intramuscular melanomas 15 have been experimentally induced with FeSV. Feline sarcoma virus contains a transduced oncogene that probably initiates tumor development. 10 In the natural state, this mutated FeLV has to be generated in vivo through several random recombinations; FeSV is not transmitted contagiously. 10 Feline leukemia virus/FeSV DNA has recently been detected in 3/36 feline anterior uveal melanomas/DIMs using nested PCR. 19 However, experimental data demonstrating the significance of FeLV/FeSV in the tumorigenesis of these 3 neoplasms was lacking, and the serological FeLV status of the 36 cats was unknown. The 10 feline DIMs in the present study did not demonstrate either FeLV antigen or FeLV DNA; the use of IHC and PCR provided complementary results. Polymerase chain reaction is a highly sensitive and specific technique that can detect FeLV genomes in low copy number, latent FeLV, and replication-defective FeLV, such as FeSV. 6, 12 Although nested PCR may be more sensitive than regular PCR, 19 the danger of contamination may also be greater. 8 Immunohistochemical staining detects FeLV antigen that is derived from replication of the virus and transcription and translation of viral proteins. 6 Utilization of formalin-fixed tissues provides the opportunity to preselect sections containing histologic evidence of uveal melanoma to be immunohistochemically examined for intralesional replication of FeLV or FeSV. 9 The majority of feline DIMs studied to date fail to demonstrate the presence of FeLV DNA (33/36 affected eyes 19 ; 10/10 affected eyes, present study) or antigen (10/10 affected eyes, present study). These results suggest that FeLV is not involved in the pathogenesis of the majority of these neoplasms. However, fixation of the globes using 10% neutral buffered formalin may result in diminished tissue antigenicity and DNA degradation. 9, 19 Alternatively, FeLV/FeSV may initiate feline DIM but no longer be detectable during more advanced neoplastic stages that prompt enucleation of affected globes. 12 As with other neoplasms studied, feline DIMs are likely to develop through a multistep process involving a series of genetic insults to uveal melanocytes. 14, 20 One of 2 cats tested was serologically positive for FeLV antigen and FIV antibody, though FeLV antigen and DNA were not detected within the DIM. Perhaps 1 or both of these retroviruses rendered the cat susceptible to neoplasia through immunosuppression or other systemic effects of viral infection. Immunohistochemical testing for FIV antigen within DIMs should be pursued. Evaluating additional DIMs in cats for FeLV antigen and DNA and correlating these findings with serological FeLV status would also be useful. This information may be important in prognosticating postenucleation lifespan and likelihood of metastases.
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